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Claim 

A type of marine optical branching device that branches one submarine optical cable into 
two or more submarine optical cables characterized by the fact that it has the following parts: a 
container in any desired shape, two or more pressure-tight enclosures arranged inside said 
container, and two or more cable anchoring devices that attach the cable pressure-tight 
containing parts containing the optical fiber connecting portions and the connection excess 
length portions to the inner surface of said.container. 
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Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of marine optical branching device that branches one 
submarine optical cable into two submarine optical cables in the sea. 

Prior art 

A submarine optical cable system is composed of a submarine optical cable and 
submarine optical relays for reproduction and relay of the signals provided at a prescribed 
distance from each other. The submarine optical cable is prepared by feeding plural optical fibers 
through pressurized pipes that also act as power supply lines, followed by applying high-tensile- 
strength wires and a polyethylene coating to form the submarine optical cable. Plural optical 
fibers in the submarine optical cable are contained in units of two optical fibers, an upper optical 
fiber and a lower optical fiber. At present, 6 or more optical fibers are contained in a submarine 
optical cable. In order to realize communication from one site to two or more sites, a marine 
branching device is used. The branching device has power supply switching circuits and 
reproduction relay circuits. The power supply switching circuit has the following function: when 
one of two submarine cables is broken, only the power supplied to that cable is cut off, while 
power supply to the other cable is continued. 

Problems to be solved by the invention 

In the prior art, the marine optical branching device has a power supply switching circuit, 
and it also makes use of a vacuum relay that is relatively large due to the high voltage. 
Consequently, it requires an assembly about twice the size of a submarine optical relay that 
contains only the reproduction relay circuit. As a result, a large-diameter pressure-tight enclosure 
is needed to contain such circuits. Also, with the conventional submarine relay and submarine 
optical cable anchoring devices, bonding is realized by means of a connecting ring. As shown in 
Figure 3, this submarine branching device has connecting ring (12) bonded to two cable 
anchoring devices (16). This connecting ring (12) has a branching shape, and is a large and 
complicated part. Also, the end disk of pressure-tight enclosure (10) should have two or more 
cable containing parts (14) to contain the optical fiber connecting parts and the connection excess 
length. Consequently, the structure becomes even more complicated. For said marine optical 
branching device (2) the integrated type pressure-tight enclosure is difficult to assemble because 
it is heavy, and it is expensive because the enclosure part is large and complicated. Also, the 
complicated structure makes it difficult to expand it to have three or more branches. These are 
problems. In addition, for the integrated type with included connecting rings, it is necessary to 
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handle two submarine cables at the same time. Consequently, the operation becomes very 
difficult on the ship that is laying the cables. 

The purpose of this invention is to solve the aforementioned problems of the 
conventional methods by providing a type of marine optical branching device characterized by 
the fact that it has a simpler structure so that the intermediate assembly operation can be 
performed easily at the factory, expansion for more branches can be realized easily, and the 
efficiency of the laying operation on the ship can be improved. 

Means for solving the problems 

For this purpose, this invention provides a type of marine optical branching device 
characterized by the fact that the marine optical branching device that branches one submarine 
optical cable into two or more submarine optical cables has the following parts: a container in 
any desired shape, two or more pressure-tight enclosures arranged inside said container, and two 
or more cable anchoring devices that attach the cable pressure-tight containing parts containing 
the optical fiber connecting portions and the connection excess length portions to the inner 
surface of said container. 

Application examples 

In the following, this invention will be explained in more detail with reference to an 
application example and with reference to Figures 1 and 2. 

Figure 1 is a partially cut-away cross section of marine optical branching device (2) in an 
application example of this invention. Figure 2 is a side view of Figure 1. 

In these figures, (28) represents an outer case as the container. This outer case is formed 
from a high-strength FRP and cut into halves, which are joined by means of bolts (31) and nuts 
(30). 

Inside said outer case (28), pressure-tight enclosures (18), (20) are arranged parallel to 
each other. Power supply switching circuits and reproduction relay circuits are contained inside 
said pressure-tight enclosures (1 8), (20). 

As shown in the figure, cable anchoring devices (26) are provided at three locations. 
They have cable pressure-tight containers (24) arranged on the inner surface of said outer case 
(28). In this case, one submarine optical cable is branched into two submarine optical cables. 
Optical fiber connecting parts (27) and optical fiber connection excess length portions (29) are 
contained inside said cable pressure-tight containers (24). 

Also, said pressure-tight enclosures (18), (20) have the same dimensions and structure as 
those of the submarine optical relays. 
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Usually, several or tens of submarine optical relays are in use in a submarine optical 
cable system. Because the pressure-tight enclosures are smaller, and the equipment is 
standardized, assembly becomes easier at the factory. Also, the part shape is standardized. In said 
application example, the heavy parts of marine branching device (4) are handled in the last step 
of the operation, while in the intermediate steps, assembly can be performed using the same 
method as that used for the submarine optical relays. Also, FRP outer case (28) has a simple 
structure and allows easy expansion, so that more pressure-tight enclosures may be added to 
perform branching into three or more cables easily. Because the cable connecting containing 
parts are independent of the respective anchoring devices it is easy to connect the fibers in the 
cables and to connect the power supply lines. 

Effects of the invention 

For the invention with the aforementioned constitution, the structure has cable anchoring 
devices attached to the container, with standard pressure-tight enclosures contained inside the 
container. Consequently, the intermediate assembly steps can be performed easily at the factory, 
and the parts are standardized. As a result, the cost can be significantly reduced. Also, it is easy 
to increase the number of branches because the outer case has a simple shape. Furthermore, 
because the cable anchoring devices can be connected independently, it is possible to improve 
the efficiency of the connection operation on the laying ship. These are effects of this invention. 

Brief description of the fi gures 

Figure 1 is a partially cut-away lateral cross section of the marine optical branching 
device in an application example of this invention. Figure 2 is a side view of Figure 1. Figure 3 is 
a partially cut-away longitudinal cross section of the marine optical branching device of the 
integrated pressure-tight enclosure type in the prior art. 



18, 20 Pressure-tight enclosure 

24 Cable pressure-tight containing part 

26 Cable anchoring device 

27 Optical fiber connecting part 

28 Outer case 

29 Connection excess length portion 
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Figure 3 
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